The association between genetic damage in peripheral blood lymphocytes and polymorphisms of three glutathione S-transferases in Chinese workers exposed to 1,3-butadiene.
1,3-Butadiene (BD) has been classified as a human carcinogen, group I; however, the relationship between polymorphisms of glutathione S-transferases that metabolize BD and chromosomal damage is not clear. The present study used sister chromatid exchange (SCE) and cytokinesis-block micronucleus (CBMN) assays to detect chromosomal damage in peripheral lymphocytes of 44 BD-exposed workers and 39 non-exposed healthy controls. PCR and PCR-RFLP were employed to detect three known glutathione S-transferase polymorphisms GSTT1, GSTM1, and GSTP1 (Ile105Val). The data demonstrated that the micronucleus (CBMN) frequency in BD-exposed workers was significantly higher than that in controls (frequency ratio (FR)=1.48, 95% CI: 1.14-1.91, P<0.01), and the CBMN frequency was higher in workers exposed to higher cumulative BD levels (FR=1.70, 95% CI: 1.28-2.27, P<0.01). However, differences in SCE frequency were not observed (FR=1.14, 95% CI: 0.81-1.61, P>0.05). Among exposed workers, chromosomal damage was related to BD exposure levels (FR=1.35, 95% CI: 1.02-1.80, P<0.05); age, older workers exhibited higher MN frequencies than younger workers (FR=1.45, 95% CI: 1.14-1.84, P<0.05); and years of work, those with more years of work exhibited higher MN frequencies than those with fewer years (FR=1.40, 95% CI: 1.10-1.77, P<0.05). Multivariate Poisson regression analysis showed that those who carried GSTM1 (-) (FR=1.48, 95% CI: 1.14-1.92) or GSTT1 (-) (FR=1.42, 95% CI: 1.10-1.83) genotypes, and especially those who carried both (FR=2.10, 95% CI: 1.43-3.09) exhibited significantly higher MN frequencies than those carrying GSTM1 (+), GSTT1 (+) genotypes or their combination. The GSTP1 Val genotype did not affect MN frequency (P>0.05). Our results suggested that higher levels of BD exposure in the workplace resulted in increased chromosomal damage, and that polymorphisms in GSTT1 and GSTM1 genes might modulate the genotoxic effects of BD exposure. Furthermore, the GSTT1 and GSTM1 polymorphisms exhibited an additive effect. Finally, urinary DHBMA was found to provide a biomarker that correlated with airborne BD levels.